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with great care by R. Schulze. For each single measurement from 
about a half to three quarters of an hour was required. 
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The specific gravities differ from one another by not quit e a 
unit in the third decimal place, a result which may be regarded 
as extremely satisfactory. 
I f  a greater number of determinations of specific gravity have to 
be effected, it would be advisable to employ several pycnometers, 
attached to different arms connected with the air-pump and ex- 
hausted simultaneously. This would effect a pretty considerable 
saving of t ime.--Wiedemann's Annalen, 1882, xvii. pp. 983-985. 
ON THE UPPER LIMIT OF THE PERCEPTIBILITY OF SOUNDS. 
BY E. PAUCHON. 
I have the honour of communicating to the Academy the results 
of some researches on the determination of the upper limit of per- 
eeptibility of sounds, a portion of which were made in conjunction 
with i-~¢L . Bertrand. 
I proposed to ascertain if, as several physicists have alleged 
(although they have not brought forward any experiment proving 
their assertion), this limit varies, for one and the same ear, with 
the intensity of the sound. ~'or this purpose I employ a powerful 
Caignard-Latour siren, modified in some of its parts, and set in 
action by a jet of steam. Various arrangements, described in a 
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special memoir, give the possibility of varying the pressure of the 
steam in the box and the intensity of a sound of a given pitch. 
I thus prove that, when the pressure of the steam inside the 
box varies from 0"5 to 1"5 atmosphere, the limit of perceptibility 
corresponds to sounds the pitches of which are comprised between 
48,000 and 60,000 simple vibrations. When the siren is furnished 
with a counterplate, the ratio between the pressure of the steam 
and the velocity of rotation is constantly too high, and, under the 
conditions of the experiment, the limit of perceptibility can no 
longer be attained, not even for the sound of 72,000 vibrations, 
the shrillest which I have been able to produce. Under these con- 
ditions the pressure of the steam in the box of the siren reaches 
2"5 atmospheres, the velocity of rotation of the disks amounts to 
600 turns, and their circumferential velocity to 113 metres, per 
second. The supply of steam is considerable, about equivalent o 
to that of an engine of 8 horse-powers. 
I afterwards caused metal rods fixed at one end to vibrate longi- 
tudinally, by rubbing them with cloth sprinkled with rosin. By 
gradually lessening the length of the vibrating rod the extinction 
of the sharp sound is easily produced. I remark thais 
(1) The length of the rod that gives the limiting sound is, for one 
and the same metal, independent of the diameter. 
(2) For steel, copper, and silver, the lengths are to one another 
in ratios sensibly equal to those of the velocity of propagation of 
sound in those metals. 
Thus, taking the ratio belonging to copper as unit, we get : -  
For copper . . . . . . . . . .  1"000 
For steel . . . . . . . . . . . .  1"002 
For silver . . . . . . . . . . . .  0.995 
These two observations cannot accord with the results furnished 
by the siren unless, for these three metals and for the length 
corresponding to the limiting sound, the lengthening due to the 
vibration is the same. I have not been able to value with sufficient 
certainty these minute lengthenings; but, on the other hand, I 
have ascertained that- -  
(1) I f  a hearing-horn be applied to the ear, the limit of percep- 
tibility is slightly extended. 
(2) I f  the rods are excited with different substances--rosin, oil
of turpentine, alcohol, ether (which evidently has the effect of 
modifying the amplitude of the vibration), the limiting length 
changes, and may vary from a single to a double length: it is the 
minimum with rosin, which produces the most energetic friction. 
(3) The excessively sharp sound that has ceased to be perceptible 
to the ear, still acts powerfully on the sensitive flame.--Con~tes 
Ro~d~s de l'Acad6mie des Scie~wes, April 9, 1883, t. xcvL pp. 1041- 
1043. 
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